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. television receivers operable to dlsplay an i ééﬁEbh ?

* correspdnd to the aspect ratio of t he di spl ay, |nclud|mgm §HASBE
controllably panning the image 5 vertically. In partlcu ar, ﬂ% EN
I nvention provides a neans for generating vertical an Ki ng
signals for panning in a w de screen tel evision apparatus in a manner

whi ch accommodat es FRAME BASED VERTICAL PANNING SYSTEM

The invention relates to television receivers operable to
display an image which does not correspond to the aspect ratio of

_the display, including means for controllably panning the image

s vertically. In particular, the invention provides a means for
generating vertical reset and blanking signals for panning in a wide
screen television apparatus, in a manner which accommodates
certain display situations wherein the number of lines in successive
video fields is unequal.

10 A conventional television receiver has a format display ratio
measuring four horizontal units by three vertical units, generally
referred to as 4 X 3, and most commercial broadcasters, except for
experimental purposes, produce signals which correspond to this
ratio. Movies, on the other hand, are often produced in a format

15 display ratio which is relatively wider in its horizontal direction,
for example 16 X 9 (i.,e., 4 X 2.25). Various speCific ratios are
possible. Viewers have come to associate the relatively wider
presentation with movies and the relatively narrower presentation
with home viewing. As a result, many viewers find the wider format

20 display ratio more pleasing in that it looks like a movie instead of a
conventional commercial broadcast.

When displaying a program having a wide screen format display
ratio on a 4 X 3 screen, or when displaying a 4 X 3 program on a wide
screen display, it is neceésary to accommodate the difference. In a

25 so-called “letterbox" arrangement, a wide screen signal is displayed
on a 4 X 3 ratio display, with bands at the top and/or bottom of the
display left blank or used for messages, simultaneous display of
other images or the like. Conversely, in displaying a 4 X 3 signal on
a wide screen display, unused side areas can display simultaneous

30 images or the like.

Wide screen television receivers can be arranged to display-
television signals in a variety of ways. Such receivers can detect
signals in letterbox format, and expand the 4 X 3 received signal
such that the blank top and bottom bands are cropped and the signal

35 fills a 16 X O display area. The receiver can also expand or zoom a
non-letterbox signal (e.g., 4 X 3) while cropping active video areas at
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certain display situations wherein the number of lines in successive

vi deo fi.elds is unequal. 10 A conventi onal teIeV|S|on ReR &H3vEY has a
format display ratio measuring four horizontal unitsprby—three vertits:
uni'ts, generally referred to as 4 X 3, and nost connvFﬁﬁé%EETHﬁgaea“
broadcasters, except for experimental purposes, prodice sPEFHAFEL whict
correspond to this rati o. Movies, on the other hand, are often
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developing consistent timing signals from asynchronous sources,
switching between multiple sources, compressing the signals,
10 expanding the signals with additional interpolated lines, -or various
combinations thereof. '

Not all letterbox signals are centered vertically. Where a 4 X 3
signal is zoomed, thereby cropping vertically, it may be desirable to
crop the top more than the bottom, or vice versa, such that the more

15 interesting portion of the signal is retained. Therefore, a vertical
panning capability is advantageous.

A vertical display control circuit controls which part of the
overscanned raster will be displayed on the screen, which is
described herein as vertical panning. If the vertically overscanned

20 video signal is not in letterbox format, the picture can be zoomed,
that is expanded both vertically and horizontally, to simulate a wide
screen display format without distorting the displayed portion of
the signal. Assuming, by way of example, a change from a 4 X 3
signal to a 16 X 9 display (although other specific ratios are

25 possible), one third of the vertical dimension of the picture is
cropped. Many vertical deflection systems are AC-coupled. As a
result, pictures are always vertically centered on the display. For a
4:3 picture zoomed for display on a 16:9 display, the top one sixth
and bottom one sixth of the picture will always be cropped.

30 The picture content may make it more appropriate to crop more
at the top or bottom. For example, where the action in a picture is
at ground level, the viewer might prefer to crop more of the sky. A
vertical panning capability enables a choice as to which part of the
zoomed picture will be cropped. This can be accomplished by

35 generation of a vertical reset pulse that is delayed by a selectably

variable amount from the leading edge of a processed vertical
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25 so-called "letterbox" arrangenent, a w de screen signal is displayed
ona 4 X 3ratio display, wth bands at3the top and/ or bott oRCAf83,Fizo
display left blank or used for messages, sinultaneou X
i mages or the |like. Conversely, in displaying a 4 X 3
screen display, unused side areas can display simultg tr
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areas at retrace, and during the blanking interval defined by the vertical
5 blanking pulse the electron beam is disabled. Since the video output
of the wide screen processor is not delayed, a vertical panning
feature is created by the appropriate manipulation of vertical
blanking and vertical reset pulse delay relative to VSYNC.
One may wish to pan up or down. Panning directions are
10 defined herein in terms of the direction in which the field of view ,
moves over the expanded or zoomed picture. Panning down, for
example, will reveal picture content in a lower part of the zoomed
picture and will crop picture content from an upper part of the
zoomed picture. Panning the video down may also be thought of as
15  scrolling the picture up. Conversely, panning the video up may also
be thought of as scrolling the video down. Panning down involves a
delay of vertical reset and blanking for each field (of two
interleaved fields) by some number of horizontal lines which is less
than that of the field. For NTSC, each field is 262.5 lines. Panning
20 up, on the other hand, would require moving the vertical reset and
blanking pulses ahead in time relative to VSYNC, which of course is
not possible in an AC-coupled vertical deflection system if VSYNC is
the triggering signal.
A problem is encountered when vertical panning is used in
25 conjunction with certain special effects modes, for example during
VCR playback. In fast forward mode of a VCR, due to the non-
standard nature of the linear tape speed, the number of lines in a
field is decreased relative to the standard number by a number of
lines which is dependent on the recording mode used (for example,
30 SP or SLP) and the linear tape speed. In the example of a five line
down-pan, and assuming a nominal number of lines in the field of
253.5 (characteristic of VCR fast forward playback of a tape
recorded in SP mode), the delay for the desired pan is 257.5 lines.
However, a new VSYNC occurs every 253.5 lines. The new VSYNC,
35 - which is the triggering signal on which the delay is based, resets
the line counter. As a result, no vertical reset occurs because the
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cally, possubly causing damage to the phosphors of the picture
tube

In order to ensure that this condition cannot occur, it is
necessary to force the occurrence of a vertical reset pulse
regardless of the phase difference between VSYNC and the vertical
reset. The vertical reset is generated by VSYNC (without a delay) if
a second VSYNC occurs before the line count reaches the desired
panning delay. The vertical panning -circuit for displaying a selected
(vertically cropped) portion of a zoomed picture provides a line
count defining the video line delay interval for initiating vertical
reset and blanking pulses which are delayed relative to the vertical
synchronizing component VSYNC of the video signal. A line counter
generates the delayed reset pulses when fields occur having- numbers
of video lines greater than or equal to the line delay interval, which
is the usual condition. Additionally, a gating circuit is provided,
responsive to the vertical synchronizing component, to generate the
reset and blanking pulses when fields occur that have a number of
lines less than the panning delay interval. Thus, panning is made
possible and the raster cannot collapse.

For a standard NTSC signal comprising fields having 262.5
lines (i.e., 525 half lines), both panning up and panning down may be
accomplished by delaying the vertical reset signal by a number of
half lines less than or equal to that of one field. The panning down
delay is between zero and 262.5 half lines. The panning up delay is
between 262.5 and 525 half lines. However, this solution still will
not accommodate non-standard signals which are produced, for
example, in certain modes of VCR playback. Where the non- standard
signal is such that the field lengths are not equal, such as pause for
a dual azimuth four head VCR, panning up produces an interline
flicker with the offset between fields being equal to the difference
in the number of lines between successive fields. The respective
lines of the successive fields displayed are not aligned. The result
is a very severe artifact which effectively makes the picture
unwatchable.
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or vice versa, such that the nore 15 interesting port e -
retained. Therefore, a vertical panni ng capability is advant ageous.
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def | ect i ofeiXiag <08 gréamg anlay g@thes than a field delay. The vertical reset
is delayed by up to one frame instead of up to one field. This can
correct the problem because the frame length is constant even
10 though the fields are of different lengths.
It is another aspect of the invention to remove interline
flicker in such a situation by ensuring that the distance between the
vertical reset pulse and the beginning of each video field is
constant, such that the lines of successive fields always align, even
15 where the fields have different line counts. -
It is yet another aspect of the invention to generate pan-
delayed signals for both vertical reset and vertical blanking,
according to a user selectable amount of up or down panning.
These and other aspects of the invention are provided in a
20 television apparatus, for example a wide screen receiver,
comprising a display for a video signal and a panning control circuit.
-~ The panning control circuit counts the horizontal lines, or half lines,
and generates a vertical reset signal delayed by a variable pan delay
relative to the vertical synchronizing component of the video signal.
25 The pan delay varies in a first range for vertically panning the video
~ signal down and varies in a second range for vertically panning the
video signal up. The first and second ranges are mutually exclusive
to control interline flicker of the panned video signal when
successive fields have different numbers of horizontal lines, such as
30 during the pause mode of VCR playback wherein the number of lines
| per field varies as a function of tape speed and recording mode.. The
first range is less than the number of horizontal lines in each field
and the second range is greater than the number of horizontal lines
in each field and less than the number of horizontal lines in each
35 frame. The apparatus may further comprise a circuit for zooming
the video signal to exceed the display in vertical size. In this mode,
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result, pictures are always vertically centered on the display,, For a
4: 3. pi ct.ure zoomed for display on a 16: 3?d|splay the top ong%gifﬁﬁ’o

and bottom one sixth of the picture will always be crop ——Fhe
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the panning control circuit counts horizontal half lines, and for an
5 NTSC signal, the first range is between zero and 262.5 half lines and
the second range is between 787.5 and 1050 half lines.

The panning control circuit can comprise: a source for
generating a line signal representing horizontal lines; a signal
processor, for example a microprocessor, for determining a panning

10 delay line count; a counter for accumulating a line count for each
successive fields of each of frame; and, at least one comparator for
generating the vertical reset signal when the line count equals the
panning delay line count. A toggling circuit can be responsive to the
vertical synchronizing component and operable to gate the line

15 signal to a count input of the counter corresponding to a present
fields.

FIGURE 1 is a schematic diagram generally illustrating the
component parts of a wide screen television apparatus incorporating
a frame based vertical panning control accordmg to an aspect of the

20 invention.

FIGURE 2 is a combination block and circuit diagram
illustrating the deflection circuit shown in FIGURE 1.

FIGURE 3 is a block diagram showing a vertical size control
circuit, including a letterbox detector.

25 FIGURE 4 is a timing diagram illustrating aspects of vertical
panning.

FIGURES 5(a) - 5(c) are display format diagrams useful for
explaining aspects of vertical panning in connection with FIGURE 4.

FIGURE 6 is a timing diagram illustrating the relationship of

30 certain vertical drive and vertical reset signals.

FIGURE 7 is a timing diagram illustrating the relationship of
vertical drive and vertical reset signals according to the invention.

FIGURE 8 is a circuit diagram illustrating a means for
generating a forced vertical reset.
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referred to as VSYNC. A verti cal anki ng pul se js-lik Jﬁerat ed.
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bl anki ng pul se the el ectron beamis disabled. Since t
of the w de screen processor I s not del ayed, a vertical panning
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FIGURE 10 is a circuit diagram illustrating in detail a circuit

s for generating a forced reset, for use in conjunction with the circuit
" of FIGURE 9.

A block diagram for a wide screen television according to the
invention is shown in FIGURE 1. The television can be arranged to
operate with 2f4 non-interlaced horizontal scanning or with

10 conventional horizontal scanning, a non-interlaced version being
shown. The television receiver in general comprises a power supply
70, a video signal input section 20, a chassis or TV microprocessor
216 coupled to a cne-chip processor 202, a wide screen processor
30, a 1f4 to 2f4 converter 40, a deflection circuit 50, an RGB

15 interface 60, a YUV to RGB converter 240, kine drivers 242, and
display tube arrangement 244, which may be arranged for projection
or direct view. The grouping of the various circuits into functional
blocks is made for convenience in describing operation of the
television, and is not intended to be limiting as to the physical

20 positions and functional coupling of the circuits relative to one
another.

The video signal input section 20 can receive, select or display
simultaneously a plurality of composite video signals from different
sources, e.g., broadcast or cable signals at ANT1 and ANT2,

25 selectable by RF switch 204 for coupling to first tuner 206 and
second tuner 208. The output of the first tuner 206 is coupled to
one-chip circuit 202, for example industry designated type TA7777,
which performs certain tuning, deflection and video control
functions. A VIDEO OUT baseband signal from the one-chip 202 is

30  coupled to video switch 200 and to TV1 input of wide screen
processor 30. Auxiliary inputs AUX1 and AUX2 are available for
other sources such as video cameras, laser disc players, video tape
players, video games, etc., and are selected by video switch 200 for
coupling to the SWITCHED VIDEO input to wide screen processor 30.

3s The selected composite video signal (SELECTED COMP OUT) is input

to Y/C decoder 210, together. with further video sources S1, S2, and
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noves over the expanded or zooned picture. Panning down, for exanpl e,
w1 reveal picture content in a |ower” %art of the zooned RC-'\[:ﬁGg:UlQre and
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pi cture up. Conversely, panning the video up may al s¢ RﬁEL@(BEingh__t _af as
scrolling the video down. Panning down invol ves a L’—T—E’@Fay of—vertical.
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linear tape sp&he, setenduoher 208 ldewveiops taseband video signal TV2,
selectable for input to the Y/C decoder together with SWITCHED
VIDEO. Switches SW3 and SW4 select these signals Y, C, or external

1o signals Y_EXT and C_EXT corresponding to input S1, considered the
auxiliary signal. The main signal path is designated with the suffix
"_M" and the auxiliary signal path is designated "_A" in the
respective signals. The respective signals can be processed for
display alternatively or for display in a picture-in-picture mode via

15 PIP circuit 301. :

A composite synchronizing signal COMP SYNC, corresponding to
Y_M, is provided by wide screen processor 30 to a sync separator
212, producing horizontal and vertical synchronizing signals H and V,
which are input to vertical countdown circuit 214. The vertical

20 countdown circuit develops a VERTICAL RESET signal coupled to the
wide screen processor 30. The wide screen processor generates an
internal vertical reset output signal IN VERT RST OUT to RGB
interface 60, and a switch in the RGB interface selects between the
internal vertical reset output signal and the vertical synchronizing

25 component of the external RGB source. The output of this switch is
a selected vertical synchronizing component SEL_VERT_SYNC,
directed to the deflection circuit 50. Horizontal and vertical
synchronizing signals for the -auxiliary video signal are developed by
a sync separator in the wide screen processor 30. ,

30 The 1fy to 2fy converter 40 changes interlaced video signals
to progressively scanned, non-interlaced signals. Video RAM 420
‘can be used to store an adjacent field or frame for supplying the
lines, or every other line, or lines can be repeated or interpolated,
e.g., displaying horizontal lines twice or selecting a line based on

35 detected movement in the picture. The converted video data is
supplied to RGB interface 60 as Y_2fy, U_2fq and V_2f4. The RGB
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field is decreased relative to the stanﬁard nunber by a nunb 0537
| i nes which is dependent on the recordi ng node used (for exaﬁEp“I e, % sp
or SLP) and the linear tape speed. In the exanple of e

down- pan, and assuming a nom nal number of lines int eT*ﬂ*S@H:EEthAs BEEN
253.5 (characteristic of VCR fast forward playback of Drecor
I n SP node), the delay for the desired pan is 257.5 | I'nes. :

new VSYNC g DipEo3BekioReRt HEC BRYEHSHN e b s, the

trlggerlng S|gna on
counter. AxtemnalsBGB wdeOesngr@éJ th%@eqom!edr@ mfé@awgeom@nal mput

section. External RGB is deemed to be a wide format display ratio
signal adapted for 2f4 scanning. The vertical synchronizing

5 component of the main signal is coupled to the RGB interface (as INT
VERT RST OUT), for selecting the vertical sync applied to the
deflection circuit 50, together with the user's selection of internal
or external RGB -signals. However, to prevent vertical raster
collapse, the RGB interface circuit detects an external synchronizing

10 signal and will override the selection of a non-existent external RGB
signal. A microprocessor WSP uP in wide screen processor 30
supplies color and tint controls for external RGB.

A picture-in-picture processor 301, in conjunctlon with gate

array 300 combines the main and auxiliary video signal data to

15 provide a wide variety of display formats which can be selected, for
example with a compressed version of an auxiliary signal displayed
in the top or bottom margins of a letterbox main display signal,
along the lateral sides of a 4 X 3 main display signal, etc. The wide
screen microprocessor WSP uP is responsive to the TV

20 microprocessor 216 over a serial bus. The wide screen processor 30
also generates a composite vertical blanking/reset signal, as a three
level sandcastle signal. The vertical blanking and reset signals can
also be generated as separate signals, as discussed more fully
hereinafter, in connection with panning controls. A composite

25 blanking signal is supplied by the video signal input section to the
RGB interface.

The deflection circuit 50, shown in more detail in FIGURE 2,

receives a vertical reset signal from the wide screen processor 30,
a selected 2fy horizontal synchronizing signal from the RGB

30 interface 60, and additional control signals from the wide screen
processor. The additional control signals relate to horizontal
phasing, vertical size adjustment and east-west pin adjustment.
The deflection circuit 50 supplies 2fy flyback pulses to the wide
screen processor 30, the 1fy to 2fy converter 40 and the YUV to RGB

35 converter 240. '
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desired. del ay value. Wthout a vertical reset, the raster collapses
vertically, possibly causing damage to the phosphors |[pT—tHe prciure g
tube. 5 In order to ensure that this conditidh & HEEDEL G BEEN ]IS
necessary to force the occurrence of a vertical reset|Lpuls egardliess
of the phase difference between VSYNC and the vertical reset. The

vertical reset The gsfleciiord cirgulSFOIGs( sﬂbm?tneaggg gieétaillgin FIGLﬁEe%glng
The vert: enCinliiond oF, pipidpel %oy fGSAg" B sl size BfUBe Tcar 1y
cropped) pasterorinoaceodantal wittardesired i amouat| ofheertical ovenscatefasi ng
the videordoagsde) abor Whpldmlentitly 'dibleht WspBY! t6hhats.  As
5 illustrated diagrammatically, a constant current source 502
provides a constant quantity of current Iramp which charges a
vertical ramp capacitor 504. A transistor 506 is coupled in parallel
with the vertical ramp capacitor, and periodically discharges the
capacitor responsive to the vertical reset signal. In the absence of
10 any adjustment, current IRamp provides the maximum available
vertical size for the raster. This might correspond to the extent of
vertical overscan needed to fill the wide screen display vertically
by expanding a 4 X 3 format letterbox signal source such that the
unused top and bottom portions are overscanned. To the extent that
15 less vertical raster size is required, an adjustable current source
508 diverts a variable amount of current Iapy from IraMp, SO that the
vertical ramp capacitor 504 charges more slowly and to a smaller
peak value. Variable current source 508 is responsive to a vertical
size adjust signal, for example in analog form, generated by vertical
20 size control circuit 1030, shown in FIGURE 2. Vertical size
adjustment 500 is independent of a manual vertical size adjustment
510, which may be implemented by a potentiometer of back panel
adjustment knob. In either event, the vertical deflection coil(s)
receive(s) driving current of the proper magnitude. Horizontal
25  deflection is provided by phase adjusting circuit 518, east-west pin
correction circuit 514, a 2fy phase locked loop 520 and horizontal
output circuit 5186.
FIGURE 3 illustrates an automatic letterbox detector as part of
a vertical size control circuit 1030. The vertical size control
30 circuit comprises a letterbox detector 1032, a vertical display
control circuit 1034 and a three-state output device 1036.
Alternatively, the vertical blanking and vertical reset pulses can be
transmitted as separate signals. The automatic letterbox detection
circuit can automatically implement vertical zoom or expansion,
35 typically by expanding a 4 X 3 format display ratio signal which
includes a 16 X 9 format display ratio letterbox of active display
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reset and bl anking pul ses which are del ayed relative to the vertical
synmehroni zi ng conponent VSYNC of the vi gﬁo‘ signal. A Line colifiA 83175

generates the del ayed reset pulses when fields occur hthsng_,mnpgggEEN . of
video lines greater than or equal to the line delay ijntervagEp h8Esh S
t he usual condition. Additionally, a gating circuit ==

responsive to the vertical synchroni zi ng conponent to generate the
reset and Q{ have,a nunber of
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si gnal s whietterbor detsttoedcam ope arrangedn®! switch BetwaeR apsigetef VCR

playback. 4hgHe b hGispaY r2fi62980eh as necessary to zoom the 16 X 9

portion of a 4 X 3 signal to fill a 16 X 9 screen. When the output

10 signal VERTICAL SIZE ADJ becomes active in that case, the display
is zoomed. The deflection height is increased by 4/3 (see FIGURE 2),
which enables the active video portion of the letterbox signal to fill
the wide screen display, without image aspect ratio distortion.

The vertical display control circuit 1034 also controls which

15 part of the overscanned raster will be displayed on the screen, a
feature referred to as vertical panning. If the vertically
overscanned video signal is not in letterbox format, the conventional
display format picture can be zoomed, that is expanded, to simulate
a wide screen format. In this case, however, the portions of the

20 picture cropped by the 4/3 vertical overscan will contain active
video information. It is necessary to vertically crop 1/3 of the
picture. In an AC-coupled vertical deflection system, and absent
further controls, the top 1/6 and the bottom 1/6 will always be
cropped. However, picture content may dictate that more of the top

25 than the bottom of the picture is more appropriately cropped, or vice
versa, in order that the more interesting part of the signal is saved,
at the expense of a less interesting part. If all the action is at
ground level, for example, a viewer might prefer to crop more sky. A
vertical panning capacity enables a choice as to which part of the

30 zoomed picture will be shown and which part will be cropped.
Vertical panning is explained with reference to. FIGURES 4 and 5(a)
through 5(c). The three level composite vertical blanking/reset
signal is shown at the top of the timing diagram in FIGURE 4. These
signals can be generated separately. The vertical blanking pulse

35 begins when the signal L_COUNT is equal to VRT_BLNKO and ends
when L_COUNT is equal to VRT_BLNK1. The vertical reset pulse

promiumurny
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30 signal is such that the field |engt are not equal, suc Papse | for
a dual azinmuth four head VCR, panning Jgfproduces an i éLth '
flicker with the offset between fields being equal to tmasmMﬁhﬁ@ﬁéétU\'

in the nunber of |ines between successive fields. ThelfespeBEPHACED
| ines of the successive fields displayed are not alig
Is a very severe artifact which effectively nmakes the picture

unwat chablsgarts when L_COUNT is equal to VRT_PHASE. The L_COUNT is the

output of a ten bit counter used to keep track of horizontal half lines
with respect to the leading edge of VSYNC_MN. VSYNC_MN is the
synchronized version of VDRV_MN, the vertical synchronizing

5 component of the main signal provided to the gate array. VRT_BLNKO
and VERT_BLNK1 are provided by the microprocessor depending on
the vertical panning command. VER_PHASE programs the relative
phase of the VERT_RST output with respect to the rising edge of the
vertical synchronizing component in the COMP_SYNC output. The

10 COMP_SYNC output is the output of a J-K flip/flop. The state of the
flip/flop is determined by decoding the outputs of L_COUNT and
H_COUNT. H_COUNT is the horizontal position counter.- The L_COUNT
counter is used to segment the COMP_SYNC signal into three
segments corresponding to the horizontal synchronizing pulse, the

15 equalization pulse and the vertical synchronizing pulse.

A vertical deflection current for "no" overscan (which actually
corresponds to a nominal 6% overscan) is shown by dotted lines in
FIGURE 4, as is the corresponding vertical blanking signal. The
width of the vertical blanking pulse for no overscan is C. The

20 vertical synchronizing pulse is in phase with the vertical reset
pulse. A vertical deflection current for the overscan mode is shown
by a solid line in FIGURE 4, as is the corresponding vertical blanking
pulse, having -a pulse width D.

If the bottom overscan A is equal to the top overscan B, the

25 display will be centered as shown in FIGURE 5(a). I[f the vertical
reset pulse is generated so as to lag the vertical synchronizing
pulse, the bottom overscan A is less than the top overscan B,
resulting the in display shown in FIGURE 5(b), where more of the
lower part of the picture is displayed while more of the top is

30 blanked. Conversely, if the vertical reset pulse is generated so as to
lead the vertical synchronizing pulse, the bottom overscan A is more
than the top overscan B, resulting in the display shown in FIGURE
5(c). More of the upper part of the picture is displayed and more of
the bottom is blanked. The relative phase of the vertical

3s synchronizing signal and the vertical reset signal is controllable the
microprocessor WSP uP of the wide screen processor 30, to enable

result
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It is an aspect of the invention to pr? | de a vertical pannin systen1
particularly suited for AC coupled vertital deflection RG3 183wy C

It is a further aspect of the present invention to agfgn '

and panning in a non-standard display situation
unequal field lengths. This is acconplished by

del ay rather than a fleld del ay. The vertical reset

f field Th the probl
because  Rertical RaREE il oeFsid cFiaseh of (Geratione f B stea?epé? .
di f f er ent appregiated that the ovétsdanrewtiastemspetainsf ventcaly ecentenedp
renove 'n%g%rﬁﬁ%tﬁicalfbhcmé bl'?:tlﬁﬂéc%ﬁfbwﬁér'e% @(Jrﬁﬁzqférﬂga fhat the

di stance k ul's dth egi nning of each
video fiepanning. It tﬁorﬁﬁ@ahkankm@ﬁnt&féfal owbich 688 be yaieally veoyedi ds

al vays; al parpositiBRedd asyinetieslly IrRlathvdaee tie | f4418P sd | 48~ to° IAAR-
more of the picture at the top than at the bottom, or vice versa.

One problem that is encountered when vertical panning is used
occurs during special effects modes of VCR playback. It is desired
to pan the video up (which can also be thought of as scrolling the

1o displayed image down) by a slight amount (for example four or five
lines), the vertical reset pulse is actually delayed from vertical
sync by 262.5 lines, less the number of lines of the pan value. In the
fast forward mode of a VCR, due to the non-standard nature of the
linear tape speed, the number of lines in a field decreases by a

15 number which is dependent on the recording mode (for example, SP
or SLP) and the linear tape speed. A nominal number of lines per
field contained in fast forward mode of VCR playback (SP mode)
could be 253.5 lines. If the desired panning value is down by 5 lines,
the delay setting would be for 257.5 lines. However, a new VSYNC -

20 occurs every 253.5 lines, resetting the half line counter which
would generate vertical reset upon reaching the desired panning
delay count. During this mode, a vertical reset will not occur
because the half line counter will be repetitively reset without ever
reaching the desired value, causing a collapse of the vertical raster

25 and possible tube damage. It is thus necessary to ensure the
occurrence of a vertical reset pulse regardiess of the phase of
VSYNC and the delay setting for vertical reset.

A circuit which forces a vertical reset is shown in FIGURE 8.
The basic circuit 1100 comprises.a plurality of D-type flip/flops

30 1102, 1104, 1106, 1108 and 1110, a J-K flip/flop 1112 and a
counter 1114, as well as a number of AND gates, NOR gates and
inverters. The circuit is operated synchronously with a clock signal,
which can be synchronized with the video, e.g., at 1024f4. The basic
operation is as foliows. The vertical sync signal is sampled by a

35 signal designated SOL_X_2, which is a one clock wide pulse
occurring twice per hOrizontal line period. Vertical sync has been
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It is yet another aspect of the inventi i to generate pan-
signals for both vertical reset and vertical blanklng
user sel ectabl e amount of up or down panni ng.

aspects of the invention are provided in a 20 teleyi or
exanpl e a wi de screen receiver, conprising a di : '
signal and a panning control circuit. The panni control circuit

count s theg{wedé gﬁ i8] 1k, BT olrbaeTrom SOLA BeRSH ekale By | o2

reset S|gn rtical
synchroni zih aohneheevpdeo Sﬁf@ﬁélng vgeicarhey%wvlama Pluaki®ds in a

first rangeeamgnsv%w@@ql éyn@awmh "OLhx \3.dePhe STR_RgMigranss apd vari es
in a second r&n}{ge or ver

1ot and CesENE pamePulse Thatyis T Glor e period fopg! ﬁm@%a& Rer |t ne
flickers of etlge pérthés mnleleos@rghei; Weerbegmmngsmcmld@ufectlmtnbaVe
of | VOR pl oAbl n 1 88 QhaletcRt IHAEC i filg BHY el iy oG "2 e
functi on oéquapdo siheedetay setting dised rtodgenerite the STRiRST signal, itbel ess
than the nmeny98d48"d¢ 81 RSTRS Ukt iéaf cBunter 1114, which then
counts for the desired vertical reset length and then disables itself.
10 Vertical reset signal VRST is generated by a gate coupled to the
output of counter 1114, and VRST is high (enabling the counter)
~ during the vertical reset pulse. In this implementation, the desired
vertical reset length is six half lines, the gate being coupled to the
two and four bit counter outputs. Vertical reset lengths of other
15 than six half lines may be selected by using the required counter
outputs together with any gates needed to decode the outputs.

For the case where the number of lines in a field is less than
the delay setting used to generate the STR_RST signal, the circuit
ensures that a vertical reset is produced. On the leading edge of the

20 sampled vertical sync signal, J-K flip/flop 1112 is set. The output
of this flip/flop is used as an enable signal for gating through a
trigger signal for the vertical reset on the next sampled vertical
sync signal VSYNC, namely if J-K flip/flop 1112 has not in the
meanwhile been reset by the occurrence of STR_RST. If an STR_RST

25 pulse has not occurred since flip/flop 1112 was set, the leading
edge of the next sampled vertical sync signal clears the counter
1114 used to generate the VRST signal. Signal VRST, generated from
a gate on the outputs of the counter, then goes high until counter
1114 accumulates the required count of half lines from SOL_X_2. In

30 this manner, it is assured that as long as a VSYNC signal is present,
a VRST pulse will be generated of the correct length regardless of

-the number of lines in a field or the delay-setting desired for the
STR_RST signal. If a STR_ RST pulse does not occur, the leading edge
of that signal clears the J-K flip/flop and generates a VRST signal

35 based on the STR_RST pulse.
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and the second range is greater than the nunmber of horizontal |ines
in-each field and | ess than the number “df2 hori zontal |ines i ReAdt®.7795

i i ' Sliimans +he
Vi deo sl gnal Lo exceed i he di spl ay Ih-vertical size. f[h HHBUERT tes BEENj‘
- 6- ___REPLACED [
For a standard NTSC signal (having 262.5 lines per field, that
is 525 half lines), both panning up and panning down may be
accomplished by delaying the vertical reset signal by an amount less
than or equal to one field. Panning down is accomplished by counting

5 a delay or zero to 262.5 half lines; and panning up is accomplished by
counting a delay between 262.5 and 525 half lines. A problem with
this approach is that, for nonstandard signals, the field lengths may
not be equal. One example is the pause mode for a dual azimuth four
head VCR. Whereas the field lengths are unequal, counting for

10 greater than one half of a field for panning up (scrolling down)
causes the two fields in the frame to become misaligned by a
number of lines equal to the difference in the field lengths. A
severe interline flicker thus occurs.

Circuits 1200 and 1300 shown in FIGURES 9 and 10 _

15 respectively overcome this problem. Instead of delaying the vertical
reset by nearly a full field, the circuit delays vertical reset for
nearly a full frame, i.e., by two fields. This arrangement prevents
interline flicker. The timing arrangement is shown in FIGURE 7.

Panning down is accomplished in the usual manner, i.e., by

20 delaying between zero and 262.5 half lines. However, panning up is
accomplished by delaying just less than a frame, i.e., between 787.5
and 1050 half lines. In this manner, panning is accomplished and
interline flicker is removed because the distance from the vertical
reset pulse to the beginning of the video field is now constant.

25 Whereas according to the invention it is necessary to delay for
a full frame when panning up, and it is also necéssary to process the
panning delay for each of the fields in the frame, counter 1202 (U3)
and counter 1204 (U4) are provided, each counter being operable to
count the number of half lines in the panning delay for one of the

30 respective fields. Both counters accumulate a count of pulses on
signal SOL_X_2, which occur twice per horizontal line. Two
flip/flops U1, U2 coupled to VSYNC and to SOL_X_2 and the gating
shown form a toggling circuit that selects one of the counters 1202,
1204 representing the present field. In an alternating manner upon

35 the occurrence of VSYNC, the vertical sync puise detected in the
video signal, one of the two counters 1202, 1204 is cleared to begin
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the pan delay controls which vertlcallxﬁefl ned portion of tFQue Vée
signal appears on the display. The panni’ng control can be responst to

manual sel ection of the panning delay. In an enbodi £Q....t.he
panning control circuit counts horizontal half Ii njE,THﬁdH!EET HA8 BEEEN::!}'SC
signal, the first range is between zero and 262.5 hal f |iHE$’$.A&Ed he
second range is between 787. 5 and 1050 hal f |ines. '

cont ol okl R ofele. COMRS [ Giiputs Hie cbhters 186801204 4,8 &a%ﬁa' gnal

representing zont
ni cr opr oc E@sRECtivaly aetlepmtwtﬁgcarrmmta@ 1@12déU§) anca\e1 %H:m(tU )a t@&mt er

for accunytrpdr ﬂﬁ)tﬁ béﬁ"@ Whg@rtt@qme couﬁﬂ‘&feﬁt%' vesfried! Qéla(yf each of
frame; ang( I'%t lﬁe one conpar at o Enera i ng the vertical reset
si gnal ~HASH caB GLﬁlttqula%I%o'idnSe”eraﬁ?Qn ¥ nifeq i qqrﬁ%”count A

t oggl lsngt prweseton;mmﬁmakl an?m ponded to he selecﬂenltnmie waw@? {mef .
conponen at e i gn count /i nput o e
count er CH%EE' g‘gﬁ(ﬂ%ﬁ? §éﬁ®té 88?&8&%@ ot sivtcfl | ‘&ﬁﬁﬂl is a
schenmat i cstioayr)am gener al I y illustrating the

When the delay line count in either counter 1202 or 1204

equals the required delay represented by VSYNC, the output of the

10 respective comparator 1212, 1214 goes true, and synchronously
with the system clock CLK, this result is loaded into a respective D-
type flip/flop U7 or U8, and shifted through D-type flip/flop 1218
(U9) to produce the signal STR_RST. STR_RST is coupled to circuit
1300, shown in detail in FIGURE 10. Also coupled to circuit 1300

15 are the SOL_X_2, VSYNC and CLK signals, as well as system overall
reset signal RSTn. '

The occurrence of signal STR_RST indicates that the line count
has reached the desired delay, and a vertical reset is required.
However, as noted above, it is possible in certain modes of operation

20 that VSYNC could occur, resetting the line count, before the delay
elapses, thus preventing the generation of a vertical reset. In order
to prevent such an oécurrence and force a vertical reset to occur in
every case, the VSYNC signal is coupled to D-type flip/flop 1310
(U10), which sets enable J-K flip/flop 1312 (U12) via a one-clock

25 wide pulse VSYNC_E, at the leading edge of VSYNC. Signal STR_RST
is similarly coupled to D-type flip/flop 1314 (U11) for resetting
enable J-K flip/flop 1312. Flip/flops 1312 and 1314 provide short
pulses synchronous with the clock, upon occurrence of VSYNC and
STR_RST, respectively, which pulses are coupled to the J and K

30 inputs of enable flip/flop 1312. Thus, if STR_RST occurs, or if
VSYNC occurs again before STR_RST, the enable flip/flop 1312 is
cleared and an output pulse is gated to clear 5-bit counter 1316
(U0). VRST then goes high, and remains high (the counter being
enabled) until the desired count is reached. In this example, VRST is

35 coupled to the most significant bit of the counter output, defining a
pulse width of sixteen half lines. '
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conponent parts of a wi de screen televigion apparatus incorp g
frame based vertical panning control atcdrding to an aspect aptﬁg 38

a

i nvention. FIGURE 2 is a conbination block 3 Sttt—eh-agrorh
illustrating the deflection circuit shown in FIGURE 1. }| THIS SHEET HAS GORR
I's a block diagram showi ng a vertical size control Ci r CHRBPLACES! ud| n
a |letterbox detector. 25 FIGURE 4 is a timng di

aspects of verti.cal
di splay format fifegrding tfgggﬁl '"?’&nt'on th&xHPaEhﬂ@Egg%gg% &\E/%rt | cal
panni ng i nfroomrthet beglmnmg 6f @IRE of. the respective FiEURE®G a sinntu m ng

i agram i || 4t LALLAG! o TRLA! bESEfIGS PSho B! loker LTRa, sheies iand

verti cal timng :
illustrati ng pheblesn awntdansumqguﬂl field lgegthssainterling félﬁhe(/égw%a"o"r eset

3: gnal S aC gf ”ﬁnhotﬁé'r% 1§Vﬁc?tb8§blb|ht that the raGt&ECBUIE colkipswli t
. gram i I ra t| ng a neans for ée
_ vertlca y.

The foregoing discussion with respect to generation of the
vertical reset pulse VRST is also applicable to generation of the
vertical blanking pulse. The vertical blanking pulse must also be

10 delayed, and this can be accomplished in the same manner. However,
the panning delay count and the width of the blanking pulse are
different than the delay count and width of the vertical reset, as
shown in FIGURE 4. The panning delay applicable to the blanking
pulse is determined by the wide screen processor to complement the

15 panning delay applicable to VRST. The blanking pulse width is
similarly determined, and can be generated using a counter in
substantially the same manner as explamed in detail with respect to

the vertical reset pulse.

This Sheet Has B

™

nerating a forced vertical reset.



- 7 - “FIrGQURE™9 is a circujly diagramillustrati i uit for
8 594 85778

generatln rtical reset for a frane based_v
pannl ng sjm 1] l ‘mm l“FI GURE 10 is a circuit di agrsmﬁ e,
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CLAIMS

1. A television apparatus, having:

means (244) for displaying a video signal, said video signal
having a vertical synchronizing component (VSYNC) dividing groups
of successive horizontal lines into successive vertical scanning
intervals,

characterized by:

panning control means (1200) for countmg said horizontal
lines and generating a vertical reset signal (VRST) variably shifted in
phase relative to said vertical synchronizing component (VSYNC) of
said video signal, said phase shift varying in a first range for
vertically panning said video signal down and varying in a second
range for vertically panning said video signal up, said first and
second ranges being in different ones of said vertical scanning
intervals with respect to each said vertical synchronizing
component.

2. The apparatus of claim 1, characterized in that any given
one of said vertical synchronizing components (VSYNC) defines a
first vertical scanning interval following said vertical
synchronizing component and a second vertical scanning interval
following said first vertical scanning interval, said first range
extending over approximately a first half of said first vertical
scanning interval and said second range extending over
approximately a second half of said second vertical scanning
interval.

3. The apparatus of claim 1, further characterized by means
(500) for zooming said video signal to exceed said display means
(244) in vertical size, said panning control means (1200)
determining which vertically defined portion of said video signal
appears on said display means (244).

4. The apparatus of claim 1, characterized in that said panning
control means (1200) is responsive to user commands.
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5 for generating a forced reset, for use in conjunction with the circuit
cccor no N N ?'sa?h?m*lef’ﬁ FIGAE I Tho ol evision canbe.
: i j t

arranged td ¢ bpefate w 3
10 conventional horizontal scanni ng, a non-interlace _
shown. The tel evision receiver in general conprises ajjpovwer

a video signal input section 20, a chassis or TV m cr Oprocéssor.

coupled to a one-chip processor 202, a w de screen processor 30 a
lf[err] to 2f[srrTrHé0& ratust@f cﬁaﬁﬁf’ie%hb?ﬂct@rfz‘éw in Etﬁ %l

i nterface 60, ﬁ converter ‘ r].@ r| vers g a§| spl ay
t ube arr R tmﬁﬁﬁ‘s B) Ru @W&ﬁ’(j\é@ fl df"&ﬁ%(ffq’% said wertifadl ect

vi ew. Theswrighinigingf cb mntspsamrﬁwttﬁangéCbéMQCbetweén zerddlagrks is-

e 101 SRR ok G Y bk Balo,befween; gfe A nef

coupl i ng ldlft ieesi.rcuits reI ative to one anot her .

6. The apparatus of claim 1, characterized in that said video
display means (244) comprises a wide screen video display unit
having a horizontal to vertical aspect ratio greater than 4:3.

7. The apparatus of claim 1, further characterized by an AC
coupled vertical deflection system (50).

_ 8. The apparatus of claim 1, wherein said panning control

means is characterized by:

means (30) for generating a line signal (SOLX2) representing
horizontal lines and for establishing a panmng delay line count
(VPHASE);

first and second counters (1202, 1204) responsive to said line
signal generating means (30) for accumulating respective line
counts;

means (U1, U2) for resetting said first and second counters
(1202, 1204) in an alternating manner responsive to said vertical
synchronizing component (VSYNC); and,

at least one comparator (1212 or 1214) for generating said
vertical reset signal (VRST)when one of said line counts equals said
panning delay line count (VPHASE).

9. The apparatus of claim 8, characterized in that said
resetting means (U1, U2) is a toggling circuit responsive to said
vertical synchronizing component (VSYNC) and operable to gate said
line signal (SOLX2) to a count input of that one of said counters
(1202, 1202) corresponding to a present one of said fields.
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The vi déo sf’gdrﬂl— ction 20 can regeive, select or dis

si mul ta wg y of conposi teée i"deo signals from d%PF“eﬁ@ﬁi’O
sources ast or cable signals at ANT1 and ANFZ: sebeetable
by. RF sw f‘ch 204 for coupling to first tuner 206 and Tmeﬁéstumgrefg%@ﬁ

The output of the first tuner 206 is coupled to ong} chi p REPLAGED 202,
for exanple industry designated type TA7777, whi ch ]

tuni ng, defl ect1|d)n ﬂn fb%g‘gncgg%f%ﬁm functions. A VIDEO OUT baseband

—e—

signal fromthe one’’c N&Y'% vi deo switch 200 and to TV1
i nput of wide Joeass (244) foodisplayirgp.a Aided i signal,npaids vidéd sigdahuX2 are

3:’3'&)3?;35@" ng g vé’n‘tf&%rl wrﬁSﬁlz?Héhc g\b'n%‘?lg LISINE) g&\ﬂgﬁ{gogjr@ﬁlagl ayers,

switch 20® f§PcceSS'V@oJ‘rﬂfizf€@Ptﬁb inrs SWGGE@%SDE@ fiejds, soceedsivecr een
processor fiimedShaliy WRIfRRIE®yCamROeLESsivRIAANar 8t Li&iisD COWP QUT) i's
I nput to \gh%r%%%é)ﬁ%dzgo together wth further video solrces S1, S2,
and
: means (1200) for generating a vertical reset signal (VRST)
delayed by a variable pan delay (VPHASE) relative to said vertical
synchronizing component (VSYNC) of said video signal for vertically
panning said video signal up on said video display means (244), said
variable pan delay (VPHASE) being longer than one of said fields and
shorter than one of said frames.

11. The apparatus of claim 10, characterized in that said
variable pan delay (VPHASE) is longer than approximately one and
one-half of said fields.

12. The apparatus of claim 10, characterized in that said
means (1200) for generating a vertical reset signal comprises a
counter (1202 or 1204) for said horizontal lines.

13. The apparatus of claim 10, characterized in that said
means (1200) for generating said vertical reset signal (VRST)
generates said variable pan delay (VPHASE) less than one field for
vertically panning said video signal down.

14. The apparatus of claim 13, characterized in that said
variable pan delay (VPHASE) is less than approximately one-half
field.

15. The apparatus of claim 13, characterized in that said up
variable pan delay and said down variable pan delay define first and
second mutually exclusive panning ranges.

16. The apparatus of claim 10, further characterized by an AC
coupled vertical deﬂection system (50).
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and chrom na eafter cofsidered the "main" si'gria for
coupling to rocessor 30 as YMand CI N. § '
are coupl ed back to tWe ene* h| p 202, for devel opi ng collpftiEs SR‘%?;’}A%%%%%E& ‘
signals UMand V.M equivalent to R Y and B-Y signals. :

- 8- &]\SI ve to TV mcroproc«éssor 216 sel ects a palj; of Ium nance

17. The apparatus of claim 10, wherein means for generating
said vertical reset signal is characterized by:

means (30) for generating a line signal (SOLX2) "representing
horizontal lines and for establishing a panning delay line count
(VPHASE);

first and second counters (1202, 1204) responsive to said line
signal generating means (30) for éccumu!ating respective line
counts;

means (U1, U2) for resetting said first and second counters
(1202, 1204) in an alternating manner responsive to said vertical
synchronizing component (VSYNC) of said successive fields of said
frames; and,

at least one comparator (1212 or 1214) for generating said
vertical reset signal (VRST) when one of said line counts equals said
panning delay line count (VPHASE).
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These signals are converted to digital formfor further processing.
The. second tuner 208 devel ops baseband- gi*teo si gnal TV2, FA 6617301 e f or
i nput to the Y/ C decoder together with SW TCHED VIDEO. Swi tches SWB and
SW select these signals Y, C or external 10 signal §y E 1l ¥
corresponding to input S1, considered the auxi | i af yT@ng?i‘%ﬁ*%T *_T’?‘%Bﬁﬁﬁ\’nl]

signal path is designated with the suffix M andLthe HERHCEPY si ghal

path is designated " _A" in the respecti ve signals. The respective
signal s can be processed for di sé%%ﬁélﬁler natively or for display in a

pi ct ure-i n- pi ct Ar borizpntal pdmningl RomitraiuicircBR1{1200) countsA eriERat e
W de sor caios.c BT RS, Ak oBREEIRE 4  ybMicat resey sighbl ¥R hor | zont a
and verti c@®laygachyoai varigbls pan delaynr(YRHASE) relative tar the nverticad
Z%Ek%?&f%%ﬁ%'@ﬁ.%@&ﬁ%@‘ (VSYNE) 'S e StHed A" HHE DB gl T.o"°
wi de screeYP®P8s orirgkmangeetorayertically panniag the videp signal dawput
signal | N aRTvarids GhTat Se¢#d range for vertically panning the video signal

up. The first range is less than the number of horizontal lines in

each field and the second range is greater than the number of

10 horizontal lines in each field and less than the number of horizontal

lines in each frame. The mutually exclusive ranges control interline

flicker of the panned video signal when successive fields have

different numbers of horizontal lines.

FIGURE 9
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i nterface 60 and a switch in the RG interface selects hetw
I nternal. vertical reset output signal and the vertical s'
conponent of the external RGB source. The output of this
sel ected vertical synchronizing conponent SELVERTSYNC, S T 10
deflection circuit 50. Horizontal and vertical synchroni zi ng signa

for the auxilgly video signal are devel oped by a sync separator in.
t he wi de screen processor 30. The 1f[err] to 2f[err] converter
40 changes in | aced vi deo a{s TOo_progresstvery _scanned,
non-interl| acedmsi gnal s. idka' NI420 SaR—-Be—used—e—stor¢ 4n jadj acent
field or fra or s&bplp 85, 4r every other line} gr lines
can be repeated or zﬁmar pgg E 1 g o gia;l-a-)u-ng- hori zon{ alf Iji nes
twi ce or sElecting a T oe baseg on535 det e€tjed novengnt in the|pijcture.
The conver{led vEdgo is = sgpplied teR@B intefface 60|as
Y 2f[err], |jJUu 2f[errk andlLV 2f[err] = The
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- 9- I nterface enabl es selection of the converteg l_videa S@
external RGB video signal, then coupled to the video S||nﬂMQsﬂﬂﬁlHA35E'
section. External RGB is deemed to be a wide format d|5ulay r REPLACED

si.gnal adapted for 2fH scanning. The vertical synchroni Ziag=5 rponent
of the main signal is coupled to the RGB interface (as |INT VERT RST
QUT), for selecting the vertical sync applied to the deflection circuit
50, together with the user's selection of internal
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~or external RGB signals. However, to prevent vertical t: 3e,
the. RGB.interface circuit detects an external synchro |WE@H£&T%SQEAQ¢N Al}nd

will override the selection of a non-existent external| RG3 REPLAGEhal . |,
m.croprocessor WP [err]P in w de screen processor 30— Suppl i es coror
and tint controls for external A picture-in-picture
processor 301, in conjuncti on%th gate array 300 conbines the nain and
auxiliary video signal data t 5 provide a wide variety of display
formats which can be selected, for exanpl e with acgzonpressed version: of
an auxiliary signal displayed in the top er botto§ mar gi ns of a
| ett erbox main displ %signal, al ong the @ateral Ies of a 4 X 3 main
di splay signal, etc. e w de screen m crigpr ocess LVWEP [err]Pis
responsive to the TV m croprocessor 216 dwmer a se,r_l‘EI bus. The wide
screen processor 30 =g al so generates a corrugm te vefdical bl anki ng/reset
signal, as a three W | evel sandcast | e2si gn . The v&jtical bl anking and
reset signals can al so be generat ef’as s%arate si gnal s, as discussed
nore fully hereinafter, in connectign w t® panningjcontrols. A
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25 bl anking signal is supplied by the video signal in
RGB. i nterface. The deflection circuit 50, s
FI GURE 2, receives a vertical reset signal fromt
processor 30, a selected 2fH horizontal synchroni i fromthe
RGB 30 interface 60, and additional control signals fromthe w de screen
processor. The additional controlg/gignals relate to horizontal

phasi ng, vertical size adjustnent and east-west pin adjustnent. The
deflection circuit 50 suppls 2fH fl yback pul ses to the w de screen
processor 30, the 1f[err] to.zf[err] converter 40 d the Y <§S RGB 35
converter 240. E - \ -G
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10 - The deflection circuit 50 is sho .
FI GURE 2. A circuit 500 is provided for adjusti gl sige of
t he raster, in accordance with a desired anountljof vetE an
as. necessary for inplementing different display . As 5
Il lustrated diagrammatically, a constant current source 502 provi des a
constant quantity of current I[err] which charges a vertical ranp
capacitor 504. A transistor 506 is ggﬁpled in parall el with the
vertical ranp capacitor, and periodi | y di scharges the capaci tor
responsive to the vertical reset signal. In the absence of 10 any
adj ustnment, current | RAMP provides the maxi num avdgil abl e vertical size
for the raster. This might correspond to the extprt of
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vertical overscan needed to fill the wi de screen display verticall
expanding a 4 X 3 format |etterbox signal source suc
top and bottom portions are overscanned. To the exte
vertical raster size is required, an adjustable currd
diverts a variable amount of current I[err] froml[err

so that the

vertical ranp capacitor 5@4 charges nore slowy and to a snaller peak
val ue. Vari abl e current sarce 508 s responsive to a vertical si ze
adj ust signal, for exanpleaLp anal og fg@nl generated by vertical 20 size
control circuit 1030, shovn&n FI GURE Vertical size adj ust rent 500
I S i ndependent of vertical size adj ust nent 510, which may be
i mpl enented by a potentiopeter of back panel adj ment knob. In
either event, the yertic efl ection coil (s) recei Ve(s) driving
current of the proper mag ude. Horizontal 25 deflquiion I's provided by
phase adjusting cific -west pin correqlron circuit 514, a
2f H phase | ocked Iobp 520 and hori gont al output circuit 516.
FIGURE 3 illustraté¢$ an alﬂ omati c pefterbox detector as part of
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e
a vertical size control circuit 1030.

cireuit conprises a |etterbox detector

control circuit 1034 and a three-state output device
Al t-ernatively, the vertical blanking and verti cal
The automatic | etterbox dete
Zzoom or expansi on, 35

transmtted as separate signals.

circuit can automatically inplenent yertical

The vertica
1032, a verticH
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typically by expanding a 4 X 3 forn@ﬁdisplk@ rati o signal which
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area, and unused or matte colored top and bottom border_areas. The

| et,berbox detector can |locate the active portion of f [ _'
nonitoring for a change in |um nance between a given Cﬁﬂ%&ﬁﬁﬁﬂéﬁg&%FEN
. : . : l!! | : iy d

AL — -

a
previous line, and controls expansion of the display a
vari abl e anount such that the first ant8last active video |lines occupy
the top and bottom of the display. Alternatively, the | ett er box
detector can be arranged fo switch between-discrete &9 andard .di spl ay
rati os, such as necessary|to zoomthe 16 X 9 porti o™ef a 4 X 3 signal
to fill a 16 X 9 screen. \Wen the output 10 signal VERTILAL SIZE ADJ
becones active in that cige, the display I s zooned. e defl ection
height is increased by 43 (see FIGURE 2 whi ch end¥kes the active

video portion of the lettgrbox signal tq fill

wud
ANIR= Z
—
m <€
/ >
I!—‘
< 0O O O 9w
cocoo/z = o)
o N S A
— -
(&) =
- ".cw Q:D_—-—‘
5 —
(& o - P
foe)
:l = = AU
=2 i
iH
>~
o
= i
< O O 0O W = \
Wi (&)
=
>—
w
>=
o & 4

B

|/
>

\\\\1300

al—
ac
Q
uti
ac

?
r

D
D

—— L uto
P
1310
1
CLK B—————bT

SOLx2 o
VSYNC »—
RSTn o

STR_RST »—

This Sheet Has Been Repl

I




‘____‘-t'-”Fie wi de screen display, withou?t'_'- | mage aspect ratio dist

Ol o N
The vertical display control circuit 1034 also controls M&ff@ﬁqr%@]‘
t he overscanned raster will be displayed on the screen, h feature
referred to as vertical panning:.If the vertically DVET ST anifd 19gsdgo
signal is not in letterbox format, the conventional dj spl ay format
picture can be zoomed, that is expanded, to sinulate a w de
format. In this case, however, the portions of the 20 p['u_ture cropped by
the 4/ 3 vertical overscan will contain active . wideo information. It Is
necessary to vertically crop 1/3 of the picture. In an AC-coupl ed

vertical deflection systrraMEEASESEVERTICAL PAKINIRES Sortrepl s, the top 1/6
and the bottom 1/16né("ii|n \gever, pi cture content

may dictate that nofe lé?%ﬁ%y?%%?% tog ﬁéhegﬁﬁgﬂﬁtﬁ% Y& 'S OPREAYEciUre is nore
appr opr i at e|qjsglradpggdi,m@g9vwb'@h_ doesveotsaprrespondeto thatasgest nmatie Iof
1 cat g s IO AR saReye ool BERRIRENNE Madh) s o
vi ener nmightYgtigaly- tg”cP%H'%@% &@,Imﬁentlon Rrevidesala paAanagiocapaci ty
enabl es a chyemeratingt oenivalhrgsuttand BlBAking signals for panning in a wide
screen television apparatus, in a manner which accommodates
certain display situations wherein the number of lines in successive
video fields is unequal.

10 A conventional television receiver has a format display ratio
measuring four horizontal units by three vertical units, generally
referred to as 4 X 3, and most commercial broadcasters, except for
experimental purposes, produce signals which correspond to this
ratio. Movies, on the other hand, are often produced in a format

15 display ratio which is relatively wider in its horizontal direction,

: for example 16 X 9 (i.e., 4 X 2.25). Various specific ratios are
possible. Viewers have come to associate the relatively wider
presentation with movies and the relatively narrower presentation

~ with home viewing. As a result, many viewers find the wider format

20 display ratio more pleasing in that it looks like a movie instead of a

conventional commercial broadcast.

When displaying a program having a wide screen format display
ratio on a 4 X 3 screen, or when displaying a 4 X 3 program on a wide

screen display, it is neceésary to accommodate the difference. In a

25 - so-called "letterbox" arrangement, a wide screen signal is displayed
on a 4 X 3 ratio display, with bands at the top and/or bottom of the
display left blank or used for messages, simultaneous display of
other images or the like. Conversely, in displaying a 4 X 3 signal on
a wide screen display, unused side areas can display simultaneous

30 images or the like. .o :

Wide screen television receivers can be arranged to display
television signals in a variety of ways. Such receivers can detect
signals in letterbox format, and expand the 4 X 3 received signal
such that the blank top and bottom bands are cropped and the signal

15 fills a 16 X 9 display area. The receiver can also expand or zoom a
non-letterbox signal (e.g., 4 X 3) while cropping active video areas at



;.30 zooned picture will be shown and which part w || be cropped

Vertical panning is explained with reference to FI GURES 4 g 13““

t hr ough 5?0). Tﬁe threg | evel conmposite vertical blanking ‘? LI ‘*f“‘\TsSﬁEhT
is shown at the top of the timing di agrar_nzi n FIGURE 4. These “signarg]
can be generated separately. The vertical “bl anki ng pul se {3p bggjmﬂyg%en'
the signal L_COUNT is equal to VRT_BLNKO and ends whenf L_COUNT i's
equal to VRT _BLNK1. The vertlcal reset pul se

12

the top and bottom, to fill the wide screen display. Along with this
feature is the additional capability to generate vertical blanking and
reset signals to display the zoomed source.

It can be a complicated problem to arrange to display both

5 conventional and wide display format signals, as well as
combinations thereof, including multiple picture displays. Changing
the display format ratios of multiple signal sources may entail
developing consistent timing signals from asynchronous sources,
switching between multiple sources, compressing the signals,

10 expanding the signals with additional interpolated lines, or various
combinations thereof. )

Not all letterbox signals are centered vertically. Where a 4 X 3
signal is zoomed, thereby cropping vertically, it may be desirable to
crop the top more than the bottom, or vice versa, such that the more

15 interesting portion of the signal is retained. Therefore, a vertical
panning capability .is advantageous.

A vertical display control circuit controls which part of the
overscanned raster will be displayed on the screen, which is
gescribed herein as vertical panning. If the verticaiiy overscanned

20 video signal is not in letterbox format, the picture can be zoomed,
that is expanded both vertically and horizontally, to simulate a wide
screen display format without distorting the displayed portion of
the signal. Assuming, by way of example, a change from a 4 X 3
signal-to.a 16 X 9 display (although other specific ratios are

25 possible), one third of the vertical dimension of the picture is
cropped. Many vertical deflection systems are AC-coupled. As a
result, pictures are always vertically centered on the display. For a
"4:3'picture'zoomed for display on a 16:9 display, the top one sixth
and bottom one sixth of the picture will -always be cropped.

30 The picture content may make .it more .appropriate to crop more
‘at-the top or bottom. For example, where the action in-a picture is
at ground level, the viewer might prefer to crop more of the sky. A
vertical panning capability enables a choice as to which part of the
zoomed picture will be cropped. This can be accomplished by

35 generation of a vertical reset pulse that is delayed by a selectably
variable amount from the leading edge of a processed vertical

TV



. starts when LCOUNT is equal to VRTPHASE. The LCOUNT is the

QUL U~ a
ten bit counter used to keep track of horizontal half | ACEM@NTFSHEET
respect to the | eading edge of VSYNC MN. VSYNC MN is th : 2eq
version of VDRV_M\, the vertical synchronizing 5 conppnent of @Ifjec.drai n
signal provided to the gate array. VRT_BLNKO and VERTBLNR1 & d770
provi ded by the m croprocessor dependi ng on the veftical panning——
command. VERPHASE prograns the relative phase of the VERTRST out put
with respect to the rising edge of the vertical synchropizing
conponent in the COVWPSYNC output. The 10 COVMP_SYNC output is the output of
a J-Kflip/flop. The state of the flip/flop is determ ned by decodi ng

t he out puts obyhCDONIziagdpulse bhSEDUNT.thEICOORT signiaheelveMedomedgrrgd ot i on
fﬂf?,tﬂ, -relhe LEQUNTNC. ACOERICEN bisniisg Duife SEANRMisE NGe (EMRRIYNG 11 gnal
vertical reset pulse is used by the chassis to initiate a vertical
retrace, and during the blanking interval defined by the vertical
s blanking pulse the electron beam is disabled. Since the video output
of the wide screen processor is not delayed, a vertical panning
feature is created by the appropriate manipulation of vertical
blanking and vertical reset pulse delay relative to VSYNC.
One may wish to pan up or down. Panning directions are
10 defined herein in terms of the direction in which the field of view
moves over the expanded or zoomed picture. Panning down, for
example, will reveal picture content in a lower part of the zoomed
picture and will crop picture content from an upper part of the
zoomed picture. Panning the video down may aiso be thought of as
15 scrolling the picture up. Conversely, panning the video up may also
be thought of as scrolling the video down. Panning down involves a
delay of vertical reset and blanking for each field (of two
interleaved fields) by some number of horizontal lines which is less
than that of the field. For NTSC, each field is 262.5 lines. Panning
20 up, on the other hand, would require moving the vertical reset and
blanking pulses ahead in time relative to VSYNC, which of course is
not possible in an AC-coupled vertical deflection system if VSYNC is
the triggering signal.
A problem is encountered when vertical panning is used in
25 conjunction with certain special effects modes, for example during
VCR playback. In fast forward mode of a VCR, due to the non-
standard nature of the linear tape speed, the number of lines in a
field is decreased relative to the standard number by a number of
lines which is dependent on the recording mode used (for example,
30 SP or SLP) and the linear tape speed. In the example of a five line
down-pan, and assuming a nominal number of lines in the field of
253.5 (characteristic of VCR fast forward playback of a tape
recorded in SP mode), the delay for the desired pan is 257.5 lines.
However, a new VSYNC occurs every 253.5 lines. The new VSYNC,
1, which is the triggering signal on which the delay is based, resets
the line counter. As a rr_esu|t, no vertical reset occurs because the



..segnents corresponding to the hori zont al synchroni zi ng pulrse—the—15

‘equal i zation pul se and the vertical synchronizing pul se. REPLACEME\N@ SHEET
vertical deflection current for "no" overscan (which actugl [y '

corresponds to a nom nal 6% overscan) is shown by dotted |i pes i2nJU 1
FIGURE 4, as is the corresponding vertical 4bl anki ng signal . ThL L %édth
of the vertical blanking pulse for no overscan is C. The |26—+eftical—-.
synchroni zing pulse is in phase with the vertical reset pul se. A
vertical deflection current for the overscan node is showi by —a-sotid
line in FIGURE 4, as is the corresponding vertical blanking pul se,
havi ng a pul se; w - | £ e # | to the
top overscan gurYE% ﬁéedhrggr I8i rse eaa;}egvllyl lre%ée} g@ﬁ‘:og?n%@ééﬁ r§ %’rﬂnﬁi lnh%F%g d5(a).
If the verticafelay valygeseWVithauieaerjeakrasel 186 53S1€H C\F,gl@ptsﬁﬁ verti cal

synchroni zi ng verticallpulpgggsidipecdhgdihgmiavagec &n thAei phossisotshah thbepicapre
overscan B, B”v%e resulting the in display shown in FIGURE 5(b), where nore
of the I r

ﬁsrt of the picture is displayed while nore of the top
is 30 blanked. Coliverderl yo ensungethalr thisponditel AN PSCyerkbriat ed so as
to

necessary to force the occurrence of a vertical reset pulse
regardless of the phase difference between VSYNC and the vertical
reset. The vertical reset is generated by VSYNC (without a delay) if
a second VSYNC occurs before the line count reaches the desired

10 panning delay. The vertical panning circuit for displaying a selected
(vertically cropped) portion of a zoomed picture provides a line
count defining the video line delay interval for initiating vertical
reset and blanking pulses which are delayed relative to the vertical
synchronizing component VSYNC of the video signal. A line counter

15 generates the delayed reset pulses when fields occur having numbers
of video lines greater than or equal to the line delay interval, which
is the usual condition. Additionally, a gating circuit is provided,
responsive to the vertical synchronizing component, to generate the
reset and blanking pulses when fields occur that have a number of

20 lines less than the panning delay interval. Thus, panning is made
possible and the raster cannot collapse.

For a standard NTSC signal comprising fields having 262.5
lines (i.e., 525 half lines), both panning up and panning down may be
accomplished by delaying the vertical reset signal by a number of

25 half lines less than or equal to that of one field. The panning down
delay is between zero and 262.5 half lines. The panning up delay is
between 262.5 and 525 half lines. However, this solution still will
not accommodate non-standard signals which are produced, for
example, in certain modes of VCR playback. Where the non- standard

30 signal is such that the field lengths are not equal, such as pause for
a dual azimuth four head VCR, panning up produces an interline
flicker with the offset between fields being equal to the difference
in the number of lines between successive fields. The respective
lines of the successive fields displayed are not aligned. The result

1, 15 a very severe artifact which effectively makes the picture
unwatchable. '




..lead the vertical synchronizing pulse, the bottom overscaffAyl ]
‘than the top overscan B, resulting in the display shown i MﬁﬁT SHEET

5(c). Mre of the upper part of the picture is displayed png nore of
the bottomis blanked. The relative phase5of the verti cal B5 4 2 JUL 1996

synchroni zing signal and the vertical reset signal is con

-

[l abl e the

m croprocessor WGP [err] P of the wi de screen processor 30|t o-emable
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It is an aspect of the invention to provide a vertical panning
system particularly suited for AC-coupled vertical deflection
systems. '

It is a further aspect of the present invention to accommodate
zooming and panning in a non-standard display situation
characterized by unequal field lengths. This is accomplished by
relying on a frame delay rather than a field delay. The vertical reset
is delayed by up to one frame instead of up to one field. This can
correct the problem because the frame length is constant even
though the fields are of different lengths.

It is another aspect of the invention to remove interline
flicker in such a situation by ensuring that the distance between the
vertical reset pulse and the beginning of each video field is
constant, such that the lines of successive fields always align, even
where the fields have different line- counts.

It is yet another aspect of the invention to generate pan-
delayed signals for both vertical reset and vertical blanking,
according to a user selectable amount of up or down panning.

These and other aspects of the invention are provided in a
television apparatus, for example a wide screen receiver,
comprising a display for a video signal and a panning control circuit.
The panning control circuit counts the horizontal lines, or half lines,
and generates a vertical reset signal delayed by a variable pan delay
relative to the vertical synchronizing component of the video signal.
The pan delay varies in a first range for vertically panning the video
signal down and varies in a second range for vertically panning the
video signal up. The first and second ranges are mutually exclusive
to contro! interline flicker of the panned video signal when
successive fields have.different numbers of horizontal lines, such as
during the pause mode of VCR plaYbaék wherein the number of lines
per field varies as a function of tage.spéed abd recording mode.. The
first rénge is less than the number of horizontal lines in each field
and the second range is greater than the number of horizontal lines
in each field and less than the number of horizontal lines in each
frame. The apparatus may further comprise a circuit for zooming
the video signal to exceed the display in vertical size. In this mode,



-5,
M

yertlcal panni ng during overscan nodes of operation. |t gt
appreci ated that the overscanned raster renains verticafﬁﬁPLAQEyﬁgﬂ:SHEET)r
symmetrical, on the picture tube or screen during vertidal panni ng. {11
is the blanking interval which can be vertically noved, |5} on pggi tig9pe
asymmetrically relative to the raster so ag .to bl ank nmore of the
picture at the top than at the bottom or vice versa. oneprobl ¢
that is encountered when vertical panning is used ocicurs during speci a
effects nodes of VCR playback. It is desired to pan the video up (which
can al so be thought of as scrolling the 10 displayed i mage down) by a
slight anmount (for exanple four or five lines), the vertical reset

pul se i s act ualhey pdel aedal facorolerwhchl verticalyndebpedogogidn mésthel esleot he

nunber of i negigahi ta@%eﬁ?é‘ orekie dné;ﬂa§/ hern, Jrﬁﬁﬁ? féUMﬁﬂdcam)‘S@ ngoan%/

due to the non- stan ar ature near e S
lines in a field nmqgageggcgg,n éﬁ the pannnng delay p mbodlment where

the panning control circuit counts honzontal half lines, and for an
s NTSC signal, the first range is between zero and 262.5 half lines and
the second range is between 787.5 and 1050 half lines.

The panning control circuit can comprise: a source for
generating a line signal representing horizontal lines; a signal
processor, for example a microprocessor, for determining a panning

10 delay line count; a counter for accumulating a line count for each
successive fields of each of frame; and, at least one comparator for
generating the vertical reset signal when the line count equals the
panning delay line count. A toggling circuit can be responsive to the
vertical synchronizing component and operable to gate the line

15 signal to a count input of the counter corresponding to a present
fields.

FIGURE 1 is a schematic diagram generally illustrating the
component parts of a wide screen television apparatus incorporating
a frame based vertical panning controt accurcing to an aspeci of the

20 invention.

FIGURE 2 is a combination block and circuit diagram
illustrating the deflection circuit shown in FIGURE 1.

FIGURE 3 is a block dlagram showmg a vertical Stze control

_ circuit, ‘including a lettérbox ~defector.

25- . FIGURE 4 is a timing diagram illustrating aspects of vertical
_panping..
| FIGURES 5(a) - 5(c) are display format diagrams useful for
explammg aspects of vertical panning in connection with FIGURE 4.

FIGURE 6 is a timing diagram iilustrating the relationship of

30 cerfain vertical drive and vertical reset signals.

FIGURE 7 is a timing diagram illustrating the relationship of
vertical drive and vertical reset signals according to the invention.

FIGURE 8.is a circuit diagram illustrating a means for
Jenerating a forced vertical reset.

m
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'SLP) and the |inear tape speed. A nom nal nunber of |ines pgr
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253.5 lines, resetting the half line counter whi ch woul d generate
vertical reset upon reaching the desired panning del ay . '
this node, a vertical reset will not occur because the half line
counter will be repetitively reset w thout ever reaching the desired
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vertical resepanning systemA circuit which forces a vertical reset i's shown

i n FI GURE 8.
{1 pl 1 ops, 301100250, ot 3ol AgOR IRYEeR) i otst  eibbitnd

counter 1P14, fo4sIRAPIALNG A Horgrd 168 ANf?rgé‘tS@s‘nl\im QPBQ atd the circuit
of FIGURE 9.

A block diagram for a wide screen television according to the
invention is shown in FIGURE 1. The television can be arranged to
operate with 2fq non-interlaced horizontal scanning or with

10 conventional horizontal scanning, a non-interlaced version being
shown. The television receiver in general comprises a power supply
70, a video signal input section 20, a chassis or TV microprocessor
216 coupled to a one-chip processor 202, a wide screen processor
30, a 1fy to 2fy converter 40, a deflection circuit 50, an RGB

15 interface 60, a YUV to RGB converter 240, kine drivers 242, -and
display tube arrangement 244, which may be arra'nged for projection
or direct view. The grouping of the various circuits into functional
blocks is made for convenience in describing operation of the
television, and is not intended to be limiting as to the physical

20 positions and functional coupling of the circuits relatlve to one
another.

The video signal input section 20 can receive, select or display
simultaneously a plurality of composite video signals from different

~ sources, e.g., broadcast or cable signals at ANT1 and ANT2,

25 selectable by RF switch 204 for coupling to first tuner 206 and
second tuner 208. The output of the first tuner 206 is coupled to
one-chip circuit 202, for example industry designated type TA7777,
‘which performs certain tuning, deflection and video control
functions.. A VIDEO OQUT baseband signal from the one-chip 202 is

- 30 coupled to video switch 200 and to TV1 input of wide screen
processor 30. Auxiliary inputs AUX1 and AUX2 are available for
other sources such as video cameras, laser disc players, video tape
players, video games, etc., and are selected by video switch 200 for
coupling to the SWITCHED VIDEO input to wide screen processor 30.

35  The selected composite video signal (SELECTED COMP QUT) is input
to Y/C decoder 210, together with further video sources S1, S2, and



inverters. The circuit is operated synchronously with a clogk signal

‘whi ch can be synchronized with the video, e.g., at 1024f [ipupi aAcTogniaSHER
operation is as follows. The vertical sync signal is samF Ei,A\EEﬁ,L\BHSHEET
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signal designated SOL_X 2, which is a one clock w de pul ge occurring
twi ce per horizontal line period. Verti cal8 sync has been 12 JUL 1996
- 14 - .8 -

responsive to TV microprocessor 216 selects a pair of luminance
and chrominance signals (thereafter considered the "main" signal),
for coupling to the wide screen processor 30 as Y_M and C_IN. These
signals are coupled back to the one-chip 202, for developing color

5 difference signals U_M and V_M, equivalent to R-Y and B-Y signals.
These signals are converted to digital form for further processing.

The second tuner 208 develops baseband video signal TV2,
selectable for input to the Y/C decoder together with SWITCHED
VIDEQ. Switches SW3 and SW4 select these signals Y, C, or external

10 signals Y_EXT and C_EXT corresponding to input S1, considered the
auxiliary signal. The main signal path is designated with the suffix
" M" and the auxiliary signal path is designated "_A" in the
respective signals. The respective signals can be processed for
display alternatively or for display in a picture-in-picture mode via

15 PIP circuit 301. '

A composite synchronizing signal COMP SYNC, corresponding to
Y_M, is provided by wide screen processor 30 to a sync separator
212, producing horizontal and vertical synchronizing signals H and V,
which are input to vertical countdown circuit 214. The vertical

20 countdown circuit develops a VERTICAL RESET signal coupled to the
wide screen processor 30. The wide screen processor generates an
internal vertical reset output signal IN VERT RST OUT to RGB
interface 60, and a switch in the RGB interface selects between the
internal vertical reset output signal and the vertical synchronizing

25 component of the external RGB source. The output of this switch is
a selected vertical synchronizing component SEL_VERT_SYNC,
directed to the deflection circuit 50. Horizontal and vertical
synchronizing signals for the auxiliary video signal are developed by
a sync separator in the wide screen processor 30.

30 The 1fy to 2fy converter 40 changes interlaced video signals
to progressively scanned, non-interlaced signals. Video RAM 420
can be used to store an adjacent field or frame for supplying the
lines, or every other line, or lines can be repeated or interpolated,
e.g., displaying horizontal lines twice or selecting a line based on

15 detected movement in the picture. The converted video data is
supplied to RGB interface 60 as Y_2fy, U_2fyq and V_2fy. The RGB



..processed in a way that it is offset fromSOL_X 2, for exat
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“or 1/8 of a line period. Sanpling vertical sync with SO.BEEEA&E@&M%I‘»‘FE#
vertical sync with SOL_X 2. The STR_RST signal is a pdsSttTve going
pulse that is 1/2 of a line period |ong. The leading 5 ledge ’Pﬂdtlﬂ_' Kopullsq
signifies the beginning of the desired veftical resef i nterval : I f tihe
nunber of lines in a field are greater than or equal | tle—the—detay
setting used to generate the STR _RST signal, the | eadi ng edge of
STR RST is used to clear counter 1114, which then co S to0r the

desired vertical reset length and then disables itself. 10 Ve][t I cal t reset
11794 and VRO FEUE TnaBicY StiaBidh BB LabTeed yigao Feliorvan: i cal reset
pul se. In thi&teal ¥idem sigmal, deenreeupled ipethe cdtleo esighall epgtth is six
hal f lines, tdeetigal e Boebrml CRGE @8 deerié@ to betém/vfaédfé]r?r%t ﬁishlagp\rﬁﬁoer
out puts. Vertj.c rese ngths of ot her lP than sj x ha I hes nay be
sel ected by L?ég'ﬁ%‘ ?ﬁ@pE%SngHcﬁ%‘P%‘Pg' he vertical synchronizing
5 component of the main signal is coupled to the RGB interface (as INT
VERT RST OUT), for selecting the vertical sync applied to the
deflection circuit 50, together with the user's selection of internal
or external RGB signals. However, to prevent vertical raster
collapse, the RGB interface circuit detects an external synchronizing
1o signal and will override the selection of a non-existent external RGB
signal. A microprocessor WSP uP in wide screen processor 30
supplies color and tint controls for external RGB.
A picture-in-picture processor 301, in conjunction with gate
array 300 combines the main and auxiliary video signal data to
15 provide a wide variety of display formats which can be selected, for
example with a compressed version of an auxiliary signal displayed
in the top or bottom margins of a letterbox main display signal,
along the lateral sides of a 4 X 3 main display signal, etc. The wide
screen microprocessor WSP uP is responsive to the TV
20 microprocessor 216 over a serial bus. The wide screen processor 30
also generates a composite vertical blanking/reset signal, as a three
level sandcastle signal. The vertical blanking and reset signals can
also be generated as separate signals, as discussed more fully
hereinafter, in connection with panning controls. A composite
25 blanking signal is supplied by the video signal input section to the
RGB interface. _ _
The deflection circuit 50, shown in more detail in FIGURE 2,
receives a vertical reset” signal from the wide screen processor 30,
a selected 2fy horizontal synchronizing signal from the RGB
30 interface 60, and additional control signals from the wide screen
processor. The additional control signals relate to horizontal
phasing, vertical size adjustment and east-west pin adjustment.
The deflection circuit 50 supplies 2fy flyback pulses to the wide

screen processor 30, the 1fy to 2fy converter 40 and the YUV to RGB
35 converter 240.
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vertical ramp capacitor 504. A transistor 506 is coupled in paraliel
with the vertical ramp capacitor, and periodically discharges the
capacitor responsive to the vertical reset signal. In the absence of
10 any adjustment, current Igamp provides the maximum available
vertical size for the raster. This might correspond to the extent of
vertical overscan needed to fill the wide screen display vertically
by expanding a 4 X 3 format letterbox signal source such that the
unused top and bottom portions are overscanned. To the extent that
15 less vertical raster size is required, an adjustable current source
508 diverts a variable amount of current Iapy from Iramp, so that the
vertical ramp capacitor 504 charges more slowly and to a smaller
peak value. Variable current source 508 is responsive to a vertical
size adjust signal, for example in analog form, generated by ve.rtical
20 size control circuit 1030, shown in FIGURE 2. Vertical size
adjustment 500 is independent of a manual vertical size adjustment
510, which may be implemented by a potentiometer of back panel
adjustment knob. In either event, the vertical deflection coil(s)
-.-receive(s) driving current of the proper magnitude. Horizontal
25 deflection is provided by phase adjusting circuit 518, east-west pin
correction circuit 514, a 2fy phase locked loop 520 and horizontal
output circuit 516.
FIGURE 3 illustrates an automatic letterbox detector as part of
a vertical size control circuit 1030. The vertical size control
30 . circuit comprises a letterbox detector 1032, a vertical display
scontrol circuit 1034 and a three-state ocutpyt-device 1036.
Alternatively, the vertical blanking and vertical reset pulses can be
transmitted as separate signals. The automatic letterbox detection
circuit can automatically implement vertical zoom or expansion,
15 typically by expanding a 4 X 3 format display ratio signal which
includes a 16 X 9 format display ratio letterbox of active display

—+




PR

:.STR_RST signal. If a STR RST pul se does not occur, the Ieﬁ@ﬂqﬁgﬁﬁdﬁm’ SH"E'B

t hat signal 115,9
on the STR_RST pul se. _
For "a standard NTSC signal (having 262.5 lines per field] f hai] 2 JUL 5%

10

15

20

25

30

35

clears the J-K flip/flop and generates a VRSJ strgmat~—35—basked

-11-

area, and unused or matte colored top and bottom border areas. The
letterbox detector can locate the active portion of the video by
monitoring for a change in luminance between a given video line and
a previous line, and controls expansion of the displayed the signal by
a variable amount such that the first and last active video lines
occupy the top and bottom of the display. Alternatively, the
letterbox detector can be arranged to switch between discrete
standard display ratios, such as necessary to zoom the 16 X 9
portion of a 4 X 3 signal to fill a 16 X 9 screen. When the output
signal VERTICAL SIZE ADJ becomes active in that case, the d'isplay
is zoomed. The deflection height is increased by 4/3 (see FIGURE 2),
which enables the active video portion of the letterbox signal'to fill
the wide screen display, without image aspect ratio distortion.

The vertical display control circuit 1034 also controls which
part of the overscanned raster will be displayed on the screen, a
feature referred to as vertical panning. If the vertically
overscanned video signal is not in letterbox format, the conventional
display format picture can be zoomed, that is expanded, to simulate
a wide screen format. In this case, however, the portions of the
picture cropped by the 4/3 vertical overscan will contain active
video information. It is necessary to vertically crop 1/3 of the
picture. In an AC-coupled vertical deflection system, and absent
further controls, the top 1/6 and the bottom 1/6 will always be
cropped. However, picture content may dictate that more of the top
than the bottom of the picture is more appropriately cropped, or vice
versa, in order that the more interesting part of the signal is saved,
at the expense of a less interesting part. If all the action 'is at
ground level, for example, a viewer might prefer to crop more sky. A
vertical panning capacity enables a choice as to which part of the
zoomed picture will be shown and which part will be cropped.
Vertical panning is explained with reference to FIGURES 4 and 5(a)
through 5(c). The three level composite vertical blanking/reset
signal is shown at the top of the timing diagram in FIGURE 4. These
signals can be generated separately. The vertical blanking pulse
begins when the signal L_COUNT is equal to VRT_BLNKO and ends
when L_COUNT is equal to VRT_BLNK1. The vertical reset pulse



.is 525 half lines), both panning up and panni ng down "
‘acconpl i shed by delaying the vertical reset signal by EME&SHEET

than or equal to one field. Panning down is acconplished by counting 3§ |a
delay or zero to 262.5 half lines; and panning up is ac

npl |
counting a delay between 262.5 and 525 habf lines. A prpbl er% wﬁﬂ' o6 this
approach is that, for nonstandard signals, the field | engths—ray not
be equal. One exanple is the pause node for a dual azinuth four head
VCR. Whereas the field | engths are unequal, counting for IU ¢greater than

one half of a field for panning up (scrolling down) causes the two
fields in the fra m sal i gne nes equal to
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i nterlinesfl cokgoneheoft ing ngaiarsigngepentided tehthen giate FARIRE VRT _BLNKO
and VERT_BLNK1 are provided by the microprocessor depending on
the vertical panning command. VER_PHASE programs the relative
phase of the VERT_RST output with respect to the rising edge of the
vertical synchronizing component in the COMP_SYNC output. The

10 COMP_SYNC output is the output of a J-K flip/flop. The state of the
flip/flop is determined by decoding the outputs of L_COUNT and
H_COUNT. H_COUNT is the horizontal position counter. The L_COUNT
counter is used to segment the COMP_SYNC signal into three
segments corresponding to the horizontal synchronizing pulse, the

15 equalization pulse and the vertical synchronizing pulse.

A vertical deflection current for "no" overscan (which actually
corresponds to a nominal 6% overscan) is shown by dotted lines in
FIGURE 4, as is the corresponding vertical blanking signal. The
width of the- vertical blanking pulse for no overscan is C. The

20 vertical synchronizing pulse is in phase with the vertical reset
pulse. A vertical deflection current for the overscan mode is shown
by a solid line in FIGURE 4, as is the corresponding vertical blanking
pulse, having a pulse width D.

If the bottom overscan A is equal to the top overscan B, the

25 display will be centered as shown in FIGURE 5(a). [f the vertical

reset pulse is generated so as to lag the vertical synchronizing

pulse, the bottom overscan A is less than the top overscan B,

resulting the in display shown in FIGURE 5(b), where more of the

lower part of the picture is displayed while more of the top is
blanked. Conversely, if the vertical reset pulse is generated so as to
lead the vertical synchronizing pulse, the bottom overscan A is more
than the top overscan B, resulting in the display shown in FIGURE

5(c). More of the upper part of the picture is displayed and more of

the bottom is blanked. The relative phase of the vertical

35 synchronizing signal and the vertical reset signal i1s controllable the

microprocessor WSP P of the wide screen processor 30, to enable

30
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interline flicker is renoved because the distance fromthe veirt I ca
reset pul se 'to the beginning of the videbd3field is now congt ant= '
Whereas according to the invention it is necessary to delay for a

full frame when panning up, and it is also necessary to proCess the
panni ng delay for each of the fields in the frame, counter 1202 (U3)
and counter 1204 (W) are provided, each counter being operable to
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more of the picture at the top than at the bottom, or vice versa.

One problem that is encountered when vertical panning is used
occurs during special effects modes of VCR playback. It is desired
to pan the video up (which can also be thought of as scrolling the

10 displayed image down) by a slight amount (for example four or five
lines), the vertical reset pulse is actually delayed from vertical
sync by 262.5 lines, less the number of lines of the pan value. In the
fast forward mode of a VCR, due to the non-standard nature of the
linear tape speed, the number of lines in a field decreases by a

15 number which is dependent on the recording mode (for example, SP
or SLP) and the linear tape speed. A nominal number of lines per
field contained in fast forward mode of VCR playback (SP mode)
could be 253.5 lines. If the desired panning value is down by 5 lines,
the delay setting would be for 257.5 lines. However, a new VSYNC

20 occurs every 253.5 lines, resetting the half line counter which
would generate vertical reset upon reaching the desired panning
delay count. During this mode, a vertical reset will not occur
because the half line counter will be repetitively reset without ever
reaching the desired value, causing a collapse of the vertical raster

25 and possible tube damage. It is thus necessary to ensure the
occurrence of a vertical reset pulse regardless of the phase of
VSYNC and the delay setting for vertical reset.

A circuit which forces a vertical reset is shown in FIGURE 8.
The basic circuit 1100 comprises a plurality of D-type flip/flops

30 1102, 1104, 1106, 1108 and 1110, a J-K flip/flop 1112 and a
counter 1114, as well as a number of AND gates, NOR gates and
inverters. The circuit is operated synchronously with a clock signal,
which can be synchronized with the video, e.g., at 1024f4. The basic
operatidn is as follows. The vertical sync signal is sampled by a

35 signal designated SOL_X_2, which is a one clock wide pulse
occurring twice per horizontal line period. Vertical sync has been
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=-vVi deo signal, one of the two counters 1202, 1204 is clear Ot or

- 16- ° a new cycle. The outputs of the counters 120 Eﬁ]g%@ﬁ é‘T SHEET
coupl ed respectively as inputs to conparators 1212 (Up) jand 1214 (U6)
t he other input being VPHASE, the line count of the dgsireddglanggs
VPHASE can be a ten bit word gener at ed b¥4t he wi de screen

processed in a way that it is offset from SOL_X_2, for example by
1/16 or 1/8 of a line period. Sampling vertical sync with SOL_X_2
realigns vertical sync with SOL_X_2. The STR_RST signal is a
positive going pulse that is 1/2 of a line period long. The leading

s edge of this pulse signifies the beginning of the desired vertical
reset interval. |f the number of lines in a field are greater than or
equal to the delay setting used to generate the STR_RST signal, the
leading edge of STR_RST is used to clear counter 1114, which then
counts for the desired vertical reset length and then disables itself.

10 Vertical reset signal VRST is generated by a gate coupled to the
output of counter 1114, and VRST is high (enabling the counter)
during the vertical reset pulse. In this implementation, the desired
vertical reset length is six half lines, the gate being coupled to the
two and four bit counter outputs. Vertical reset lengths of other

15 than six half lines may be selected by using the required counter
outputs together with any gates needed to decode the outputs.

For the case where the number of lines in a field is less than
the delay setting used to generate the STR_RST signal, the circuit
ensures that a vertical reset is produced. On the leading edge of the

20 sampled vertical sync signal, J-K flip/flop 1112 is set. The output
of this flip/flop is used as an enable signal for gating through a
trigger signal- for the vertical reset on the next sampled vertical
sync signal VSYNC, ramely if J-K flip/flop 1112 has not in the
meanwhile been reset by the occurrence of STR_RST. If an STR_RST

25 pulse has not occurred since flip/flop 1112 was set, the leading
edge of the next sarﬁpled vertical sync signal clears the counter
1114 used to generate the VRST signal. Signal VRST, generated from
a gate on the outputs of the counter, then goes high until counter
1114 accumulates the required count of half lines from SOL_X_2. In

30 this manner, it is assured that as long as a VSYNC signal is present,
a VRST pulse will be generated of the correct length regardless of
the number of lines in-a field or the delay setting desired for the
STR_RST signal. |f a STR_RST pulse does not occur, the leading edge

of that signal clears the J-K flip/flop and generates a VRST signal
35 based on the STR_ RST pulse.
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5 ay or zero to 262.5 ?nes 8 panning up is accomplished by
counting a delay between 262.5 and 525 half lines. A problem with
this approach is that, for nonstandard signals, the field lengths may
not be equal. One example is the pause mode for a dual azimuth four
head VCR. Whereas the field fengths are unequal, counting for

10 greater than one half of a field for panning up (scrolling down)
causes the two fields in the frame to become misaligned by a
number of lines equal to the difference in the field lengths. A
severe interline flicker thus occurs.

Circuits 1200 and 1300 shown in FIGURES 9 and 10

15 respectively overcome this problem. Instead of delaying the vertical
reset by nearly a full field, the circuit delays vertical reset for
nearly a full frame, i.e., by two fields. This arrangement prevents
interline flicker. The timing arrangement is shown in FIGURE 7.

Panning down is accomplished in the usual manner, i.e., by

20 delaying between zero and 262.5 half lines. However, panning up is
accomplished by delaying just less than a frame, i.e., between 787.5
and 1050 half lines. In this manner, panning is accomplished and
interline flicker is removed because the distance from the vertical
reset pulse to the beginning of the video field is now constant.

25 Whereas according to the invention it is necessary to delay for
a full frame when pannihg up, and it is also necessary to process the
panning delay for each of the fields in the frame, counter 1202 (U3)
and counter 1204 (U4) are provided, each counter being operable to
count the number of half lines in the panning delay for one of the

30 respective fields. Both counters accumulate a count of pulses on
signal SOL_X_2, which occur twice per horizontal line. Two
flip/flops U1, U2 coupled to VSYNC and to SOL_X_2 and the gating
shown form a toggling circuit that selects one of the counters 1202,
1204 representing the present field. In an alternating manner upon

45 the occurrence of VSYNC, the vertical sync pulse detected in the
video signal, one of the two counters 1202, 1204 is cleared to begin

A2

)




to prevent such an occurrence and force a vertical resgt—6—0ccU—in

" every case, the VSYNC signal is coupled to D-type flip REBbA@BR@NT SHEET
(U10), which sets enable J-K flip/flop 1312 (Ul2) via ne=thock—25——w de

pul se VSYNCE, at the |eading edge of VSYNG Signal STR{RT

simlarly coupled to D-type flip/flop 1314 (Ull) for r s<=ttﬂ ULsm(bnab e
J-K flip/flop 1312. Flip/flops 1312 and 1314 provi de $hoxt nul sek
synchronous with the cl ock, upon occurrence of VSYNC anpd STR_RST,
respectively, which pulses are coupled to the J and K ' -s—of—enabl e
flip/flop 1312. Thus, if STR_RST occurs, or if VSYNC occurs again

before STR R§Tnew cﬂéabrrﬁefbhnytéQﬁ &l 2oUfters 1262 eaped aedcalphif put
pul se is gated to

and renai ns HYP (tltvﬁgy c,a(ij;‘fﬁgﬁtsb& r‘?&mpara%%rﬁaﬂlzéa; Ht% ﬁ”qsﬁgt@enggd hL%P

i s reached. otherhinpuéxzaipgey PYRASIE| shgdinecoaphtdftthet Hesined tdedagni fi cant
Ib: Legf the coppRSECSSR e alfd Bit"Wofd generdtedSBy Whel BidY sBtedrfen hal f
5 processor, normally in response to a selection made manually by the
user, for example on a remote controller or a switch input (not
shown). '

When the delay line count in either counter 1202 or 1204
equals the required delay represented by VSYNC, the output of the

10 respective comparator 1212, 1214 goes true, and synchronously
with the system clock CLK, this result is loaded into a respective D-
type flip/flop U7 or U8, and shifted through D-type flip/flop 1218
(U9) to produce the signal STR_RST. STR_RST is coupled to circuit
1300, shown in detail in FIGURE 10. Also coupled to circuit 1300

15 are the SOL_X_2, VSYNC and CLK signals, as well as system overall
reset signal RSTn.

The occurrence of signal STR_RST indicates that the line count
has reached the desired delay, and a vertical reset is required.
However, as noted above, it is possible in certain modes of operation

20 that VSYNC could occur, resetting the line count, before the delay
elapses, thus preventing the generation of a vertical reset. In order
to prevent such an occurrence and force a vertical reset to occur in
every case, the VSYNC signal is coupled to D-type flip/flop 1310
(U10), which sets enable J-K flip/flop 1312 (U12) via a one-clock

25 wide pulse VSYNC_E, at the leading edge of VSYNC. Signal STR_RST
is similarly coupled to D-type flip/flop 1314 (U11) for resetting
enable J-K flip/flop 1312. Flip/tlops 1312 and 1314 provide short
pulses synchronous with the clock, upon occurrence of VSYNC and
STR_RST, respectively, which pulses are coupled to the J and K

30 inputs of enable flip/flop 1312. Thus, if STR_RST occurs, or if
VSYNC occurs again before STR_RST, the enable flip/flop 1312 is
cleared and an output pulse is gated to clear 5-bit counter 1316
(U0). VRST then goes high, and remains high (the counter being
enabled) until the desired count is reached. In this example, VRST is

3s coupled to the most significant bit of the counter output, defining a
pulse width of sixteen half lines. :
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According to the invention, the up panning delay is counted
from the beginning of one of the respective fields to a point
referenced to the next occurrence of the same field. Thus, there is
no problem with unequal field lengths, interline flicker does not
occur, and there is no possibility that the raster could collapse
vertically.

The foregoing discussion with respect to generation of the
vertical reset pulse VRST is also applicable to generation of the
vertical blanking pulse. The vertical blanking pulse must also be
delayed, and this can be accomplished in the same manner. However,
the panning delay count and the width of the blanking pulse are
different than the delay count and width of the vertical reset, as
shown in FIGURE 4. The panning delay applicable to the blanking
pulse is determined by the wide screen processor to complement the
panning delay applicable to VRST. The blanking pulse width is
similarly determined, and can be generated using a counter in

substantially the same manner as explained in detail with respect to
the vertical reset pulse.



5 occur, and there is no possibility that the raster could coll apse

vertical+y--— . ______The foregoing discussion with respeci..to generation—
of the 4 vertical reset pulse VRST is also applicable ?E@A@EMEN%SEEET
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different than the delay count and width of the vertical feset. as |
shown in FI GURE 4. The panning del ay applicable to the bl dnking pul se
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del ay applicable to VRST. The bl anking pulse width is simlarly
determ ned, and can be generated usi nMnt er in substantially the
same manner as explained in detail wth respect to the vertical reset
pul se. 1. A television apparatus, having:

means (244) for displaying a video signal, said video signal
having a vertical synchronizing component (VSYNC) dividing groups
of successive horizontal lines into successive vertical scanning
intervals,

characterized by:

panning control means (1200) for counting said horizontal
lines and generating a vertical reset signal (VRST) variably shifted in
phase relative to said vertical synchronizing component (VSYNC) of
said video signal, said phase shift varying in a first range for
vertically panning said video signal down and varying in a second
range for vertically panning said video signal up, said first and
second ranges being in different ones of said vertical scanning
intervals with respect to each said vertical synchronizing
component.

2. The apparatus of claim 1, characterized in that any given
one of said vertical synchronizing components (VSYNC) defines a
first vertical scanning interval following said vertical
synchronizing component and a second vertical scanning interval
following said first vertical scanning interval, said first range
extending over approximately a first half of said first vertical
scanning interval and said second range extending over

approximately a second half of said second vertical scanning
interval.

3. The apparatus of claim 1, further characterized by means
(500) for zooming said video signal to exceed-said display means
(244) in vertical size, said panning control means (1200)
determining which vertically defined portion of said video signal
appears on said display means (244).

4. The apparatus of claim 1, characterized in that said panning
control means (1200) is responsive to user commands. _
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5. The apparatus of claim 1, characterized in that said panning
control means (1200) counts horizontal half lines from said vertical
synchronizing components, said first range being between zero and

262.5 half lines and said second range being between 787.5 and 1050
half lines.

6. The apparatus of claim 1, characterized in that said video
display means (244) comprises a wide screen video display unit
having a horizontal to vertical aspect ratio greater than 4:3.

7. The apparatus of claim 1, further characterized by an AC
coupled vertical deflection system (50).

8. The apparatus of claim 1, wherein said panning control
means is characterized by:
~ means (30) for generating a line signal (SOLX2) representing
-horizontal lines and-for establishing a panmng delay line count
(VPHASE);
~ first and second counters (1202, 1204) responsive to said line
signal generating means (30) for accumulating respective line
counts;
means (U1, U2) for resetting said first and second counters
(1202, 1204) in an alternating manner responsive to said vertical
synchronizing component (VSYNC); and,
at least one comparator (1212 or 1214) for generating said
vertical reset signal (VRST)when one of said line counts equals said
panning delay line count (VPHASE).

9. The apparatus of claim 8, characterized in that said
resetting means (U1, U2) is a toggling circuit responsive to said
vertical synchronizing component (VSYNC) and operable to gate said
line signal (SOLX2) to a count input of that one of said counters
(1202, 1202) corresponding to a present one of said fields.
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of successive horizontal lines into successive fields, successive
frames being defined by a successive number of said fields,

characterized by:

means (1200) for generating a vertical reset signal (VRST)
delayed by a variable pan delay (VPHASE) relative to said vertical
synchronizing component (VSYNC) of said video signal for vertically
panning said video signal up on said video display means (244), said
variable pan delay (VPHASE) being longer than one of said fields and
shorter than one of said frames.

11. The apparatus of claim 10, characterized in that said
variable pan delay (VPHASE) is longer than approximately one and
one-half of said fields. - '

12. The apparatus of claim 10, characterized in that said
means (1200) for generating a vertical reset signal comprises a
counter (1202 or 1204) for said horizontal lines.

13. The apparatus of claim 10, characterized in that said
means (1200) for generating said vertical reset signal (VRST)
generates said variable pan delay (VPHASE) less than one field for
vertically panning said video signal down.

14. The apparatus of claim 13, characterized in that said
variable pan delay (VPHASE) is less than approximately one-half
field.

15. The apparatus of claim 13, characterized in that said up
variable pan delay and said down variable pan delay define first and
second mutually exclusive panning ranges.

16. The apparatus of claim 10, further characterized by an AC
coupled vertical deflection system (50).
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17. The apparatus of claim 10, wherein means for generating
said vertical reset signal is characterized by:

means (30) for generating a line signal (SOLX2) representing
horizontal lines and for establishing a panning delay line count
(VPHASE);

first and second counters (1202, 1204) responsive to said line
signal generating means (30) for accumulating respective line
counts;

means (U1, U2) for resetting said first and second counters
(1202, 1204) in an alternating manner responsive to said vertical
synchronizing component (VSYNC) of said successive fields of said
frames; and,

at least one comparator (1212 or 1214) for generating said
vertical reset signal (VRST) when one of said line counts equals said
panning delay line count (VPHASE).



~-19- 5. The apparatus of claim1, characterized
“panni ng control neans (1200) counts horizontal half lines
vertical synchronizing conmponents, said first range being
262.5 half lines and said second range being between 787.5
| i nes. 6. The apparatus of claim2l, characterized infthat said vided

FRAME BASED VERTICAL PANNING SYSTEM

) Abstract
A horizontal panning control circuit (1200) counts horizontal
lines, or half lines, and generates a vertical reset signal (VRST)
delayed by a variable pan delay (VPHASE) relative to the vertical
s synchronizing component (VSYNC) of the video signal. The pan delay
varies in a first range for vertically panning the video signal down
and varies in a second range for vertically panning the video signal
up. The first range is less than the number of horizontal lines in
each field and the second range is greater than the number of
10 horizontal lines in each field and less than the number of horizontal
lines in each frame. The mutually exclusive ranges control interline
flicker of the panned video signal when successive fields have
different numbers of horizontal lines.

FIGURE 9
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